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厦门雨水中 DOC 的浓度平均为 143.56 μmolCL-1，该值低于中国北方内陆地
区的 DOC 含量，但是高于世界上其他沿海城市。厦门地区雨水 DOC 浓度存在
明显的季节性变化，春季高于夏季和秋季。根据逆轨迹分析，季风是导致其季节
性变化的主要原因。厦门地区雨水 DOC 的入海通量约为 1.1×1010 gCyr-1，是该
地区河流九龙江 DOC 入海通量的一半，表明在中国东南沿海地区，降雨也是近
海 DOC 储库的一个重要来源。 
吸收系数 a300 范围是 0.067-3.78 m-1，加权平均值为 1.07 m-1。光谱斜率 S270-350
范围是 5.1-41.6 μm-1，加权平均值为 23.0 μm-1。吸收系数 a300 和光谱斜率 S270-350
范围较大，表明雨水中 DOM 组成复杂。雨水中 CDOM 相对含量存在明显的季
节变化，秋冬雨中 CDOM 含量较高且相对分子重量较大，其次为春雨和台风雨，
梅雨中 CDOM 含量最低且相对分子量较小。 




水 DOM 中所占的比例较高。因此，厦门雨水 DOM 的生物可利用性较高。不同


















的影响。本研究表明，在雨水 DOM 光谱研究中，应同时测定、报道样品的 pH
值以便评估雨水荧光特性的“pH 效应”。雨季时，降雨频率高，DOM 在大气中
停留时间短，充沛的降水对 CDOM 含量起到了稀释的作用；在其他干燥少雨的






















The atmospheric deposition of rainwater dissolved organic matter (DOM) plays 
an important role in global carbon cycle, which represents a significant carbon flux 
pathway from atmosphere to the terrestrial or ocean ecosystems. In this study, rain 
samples were collected from January in 2008 to April in 2009. The goal of this paper 
was to study on the characteristics of DOC in rain and its flux into ocean, and discuss 
its spectroscopic characterization of DOM in rain with absorption and fluorescence 
spectra. 
The DOC concentrations of Xiamen rainwater ranged from 22.45 to 559.13 
μmolCL-1, with a volume-weighted average (VWA) DOC of 143.56 μmolCL-1, which 
was lower than that in Northern China but higher than that in other costal areas. There 
was obvious seasonality in DOC concentration which was higher in Spring than 
Summer and Autumn. The estimated flux of DOC in rainwater into ocean was 1.1×
1010 gCyr-1，which was equal to half of flux of DOC in Jiulong river. It was indicated 
that wet deposition was a significant source of DOC in coastal waters. 
The range of a300 was from 0.067-3.78 m-1 with (VWA) a300 of 1.07 m-1; the 
range of S270-350 was from 5.1-41.6 μm-1 with (VWA ) S270-350 of 23.0 μm-1. Wider 
range of a300 and S270-350 showed that the composition of DOM in rainwater was more 
complex. There was also remarkable seasonality in amount of DOM in rain. There 
was higher amount of DOM and lower S270-350 in Autumn&Winter rain; then spring 
and typhoon rain; while there was lowest amount of DOM in Mei-yu rainwater. 
Seven fluorescent components were identified by PARAFAC for Xiamen 
rainwater CDOM: four humic-like components (C1, C3, C4 and C5), two protein-like 
components (C2, C7) and one unkown component (C6) which was only obsevered in 
rainwater. Three fluorescent index（FI, HIX, BIX）responsed that DOM of rainwater 
was weak humic character and important recent autochthonous component and 
composition ratio of protein-like components was higher as well. Thus, DOM of 
rainwater was labile or refractory.  
As pH values of the sample increasing, humic-like components and protein-like 
components showed diferents variation tendency. In addition, the fluorescence index 















(BIX) were also affected by pH perturbation. It is therefore recommended that the pH 
of rainwater samples should be measured and reported in future studies, to effectively 
evaluate such ‘pH effects’ on rainwater DOM fluorescence characteristics. During wet 
season, the residence time of DOM in atmosphere was short and plentiful rainfall 
could play a dilution role on the concentration of DOM in rain; during dry season, 
rare rainfall could incease the concentration of DOM. In addition, the obliterate rates 
of seven fluorescent components by rainwater were different, which was depented on 
the hydrophilicity of these component 
 
Key words: Dissolved organic matter (DOM); rainwater; Excitation emission matrix 
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法已经应用于雨水 DOM 组成的研究中（Kieber et al., 2006; Miller et al., 2009），
但这些技术操作相对比较繁琐，需要大量的前处理，不适用于进行大批量雨水样
品中 DOM 组成的表征。近二十年来，三维荧光光谱技术以其简便、快速等优点
开始广泛应用于 DOM 的定性与定量研究中，Kieber 等（2006）则率先将这种技
术以及吸收光谱分析方法应用于雨水DOM的表征研究中，获取了有关雨水DOM
发色团以及荧光团等组成的有用信息。Stemdon 等（2003; 2008）提出利用平行
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DOC 含量高而海洋雨水中 DOC 含量低，推测陆源雨水中 DOC 的高含量很可能
来自于化石燃料的不完全燃烧（Willey et al., 2000）。Avery 等（2006）利用 13C、
14C 等同位素分析方法发现，雨水中的 DOC 包括化石燃料燃烧、海洋来源及生
物质来源。此外，其他研究发现，某些大气化学过程也能产生 DOC，如云内过
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